General remarks.
All solvents were treated according to standard procedures. Reagents were obtained from commercial suppliers and used without further purification unless otherwise noted, except for trifluoromethyl ketones and acylhydrazines. Silica gel column chromatography was carried out using 230-400 mesh silica gel. The progress of reactions was monitored by TLC. TLC plates were analyzed by an exposure to ultraviolet (UV) light or Iodine vapor. NMR experiments were carried out in deuterochloroform (CDCl 3 ). 
Synthesis of substrates
2.1 Synthesis of trifluoromethyl ketones 1 were prepared according to the literature. 
General procedures for synthesis of compounds 4.
Trifluoromethyl ketones (1, 0.30 mmol, 1 equiv), acylhydrazines (2, 0.45 mmol) and TsOH (20 mol%) were put into a dried round bottom flask (50 mL) fitted with a magnetic bar. 1,4-Dioxane (4 mL) was then added. The mixture was stirred under reflux. After the formation of acylhydrazones monitored by TLC, tin powder (1.35 mmol, 4.5 equiv), ethyl 2-(bromomethyl)acrylate (3, 1.20 mmol, 4.5 equiv) were added to the flask. When acylhydrazones were essentially disappeared monitored by TLC, the reaction mixture was cooled to room temperature. Then 1,4-dioxane was removed under vacuum. The saturated NH 4 Cl solution (10 mL) was poured into the mixture and stirred for 10 min. The mixture was extracted with EtOAc (3 × 10 mL). The combined organic phases were dried (MgSO 4 ) and concentrated. Purification of the residue by silica gel column chromatography using petroleum ether and EtOAc (4:1) as the eluent furnished the pure products 4.
References.
[1] (a) Wiedemann, J.; Heiner, T.; Mloston, G.; Prakash, G.; Olah, G. Angew. Chem. Int. Ed. 1998, 37, 820. (b) 
